Note that the triangular BAT depot is clearly visible in the PDFF maps. However, based on the signal contrast in the T 2 * maps, the depot is only visible in the lean and obese-4 examples. It is indistinguishable from surrounding WAT in the obese-8 example. Enlargements show white outlines drawn about the BAT depot perimeter on the T 2 * maps. . In contrast to white adipose tissue (WAT), which functions to store energy in the form of lipids, BAT metabolizes fat to generate heat and maintain core body temperature. BAT is also involved in the dissipation of excess energy from food intake through heat production via diet-induced thermogenesis. In contrast to WAT, BAT is characterized by smaller adipocytes replete with mitochondria [2]. Furthermore, BAT is densely vascularized as blood perfusion is needed to supply nutrients during thermogenesis, as well as to transport the produced heat [3]. Several recent works have demonstrated signal contrasts between BAT and WAT in mice with non-invasive MRI, using either spectroscopy [4, 5] or chemical shift water-fat decomposition techniques [6]. The purpose of this work was to investigate whether differences in mitochondrial and vascular supply, and consequently the presence of iron between BAT and WAT, can be exploited for detection of BAT using quantitative MRI. We hypothesize that this would lead to detectable differences in T 2 * relaxation rates and fat content in vivo. Since blood flow is increase during BAT activation [7], we further hypothesize that in mice with greater thermogenic demand, T 2 * of stimulated and metabolically active BAT will be lower than in animals with lesser BAT activity.
-RESULTS: FIG. 1 and TABLE 1 summarize measurements from the three mice groups. There were significant differences in both metrics between groups. Comparing vertically along the table (across groups), it is evident that BAT T 2 * and PDFF in the lean group were significantly lower than those of the obese-4 and obese-8 groups (p<0.001). However in WAT, the nominal values of T 2 * and PDFF appear similar across groups, especially between the ob/ob mice. BAT PDFF was the only significant comparison between obese-4 and obese-8 groups (p<0.01), whilst all other properties (BAT T 2 *, WAT PDFF, WAT T 2 *) were not significant. In other words, BAT T 2 * and PDFF values in the obese-4 and obese-8 groups appear very WAT-like. Alternatively by comparing horizontally along the table (within each group), it is evident that BAT T 2 * and PDFF measures in the lean control group were significantly different (and lower) than their counterpart WAT values from the same animals. For the obese-4 and obese-8 groups, BAT values were nominally closer to those of WAT, but nonetheless remain consistently lower. FIG. 2 illustrates representative T 2 * and PDFF single slice images of the interscapular BAT depot from each mice group. The visual difference between the control lean and the two ob/ob examples are evident. Note the small body shape and near absence of WAT in the lean example. Additionally, note that in the T 2 * map of the lean and obese-4 mice, the outline of the triangular interscapular BAT depot is noticeable. Such T 2 * tissue contrast is not present and visually absent in the obese-8 example.
-CONCLUSION: In conclusion, the present work has demonstrated the feasibility of a chemical-shift-based quantitative MRI technique for simultaneous measurement of T 2 * and PDFF as unique in vivo functional biomarkers of BAT. Given that the diets between the lean, obese-4, and obese-8 groups were the same, the measured variations in BAT were predominantly due to metabolic and thermogenic differences between the animals. 
